212	QUANTITATIVE AGRICULTURAL AXALrSIS
Lactose.—This sugar is the only carbohydrate occurring in
appreciable quantity in milk. It is not as sweet as cane sugar
and it is not fermentable by yeast. It readily reduces Fehling's
solution (a basic solution of copper sulphate and a tartrate),
forming cuprous oxide (Cu20) and use is made of this fact in its
quantitative determination. It is optically active and this
affords another method for its quantitative determination.
It is necessary to remove the proteins and fat from milk
before the lactose can be determined by Fehling's solution.
This is one of the objections to this method but if the milk can
thus be made reasonably free from other reducing agents the
method is capable of yielding fairly accurate results.
If the cuprous oxide formed were to be weighed directly there
would be an error due to inclusion of organic impurities in the
precipitate. This error can be lessened by heating the cuprous
oxide in a muffle furnace for 20 minutes to a dull redness. This
converts the cuprous oxide to cupric oxide (CuO), which can. be
weighed free from organic impurities, the per cent of sugar being
then calculated. A better way, however, is to dissolve the'
cuprous oxide from the filter with dilute nitric acid and to
determine the copper electrolytically or volumetrically. All of
these methods are discussed in connection with feed analysis,
pages 157 and 158.
Determination of Lactose: Reduction Method.—Pipette 25 cc of well
mked milk into a 500-cc volumetric flask. Add 350 cc of water, 10 cc of
Fehling's copper sulphate solution (page 158) and 44 cc of tenth-normal
sodium hydroxide or an equivalent volume of a solution of any other nor-
mality. Colloidal cupric hydroxide flocculates, carrying down fat and pro-
teins. Copper will be present in very slight excess. Make the volume up to
500 cc and mix thoroughly. Although the apparent volume occupied by the
precipitate is considerable, its actual volume is relatively small and an
approximate correction is made as noted below. Filter through a dry filter
and use 50-cc portions in making the lactose determination. It is necessary
to follow directions carefully as the reactions taking place are modified by
variation in time of heating or in the concentrations of the solutions.
Into a 400-cc Pyrex beaker, pipette 50 cc of the clarified milk serum and
25 cc each of the two Fehling's solutions prepared as described on page 158.
Heat at such a rate that the boiling begins in about 4 minutes and continues
for exactly 2 minutes. Keep the beaker covered, while heating. Filter off
the cuprous oxide through a Gooch crucible. Wash five or six times with
hot water. Dissolve in a warm mixture of 2 cc of concentrated nitric acid

